Cu/Zn superoxide dismutase plays a role in angiogenesis.
Endothelial cells produce oxygen radicals spontaneously and this process is augmented by hypoxia/reoxygenation. Cu/Zn superoxide dismutase (SOD-1) is an important enzyme in cellular oxygen metabolism. To determine whether alterations in SOD-1 activity affect angiogenesis we used transgenic SOD-1 (Tg-SOD) mice with elevated level of SOD-1. Angiogenesis induced subcutaneously by bFGF in Tg-SOD mice was 3-fold higher than in control non-transgenic (ntg) mice. Oral administration of disulfiram (DSF), an inhibitor of SOD-1, inhibited angiogenesis in Tg-SOD mice as well as in CD1 nude mice. Effects of DSF on cultured cells were also tested. Application of DSF to cultured bovine capillary endothelial (BCE) cells caused inhibition of DNA synthesis and induction of apoptosis. These effects were prevented by addition of antioxidants, further indicating involvement of reactive oxygen species. DSF also reduced the level of glutathione and the production of H(2)O(2) in BCE cells. Moreover, PC12-SOD cells with elevated SOD-1 were less sensitive to DSF treatment then control cells. These data indicate that the effects of DSF are mediated by inhibition of SOD-1 activity. Tumor development is known to largely depend on angiogenesis. We found that oral administration of DSF to mice caused significant inhibition of C6 glioma tumor development and marked reduction (by 10-19-fold) in metastatic growth of Lewis lung carcinoma. The data suggest a role for SOD-1 in angiogenesis, establish DSF as a potential inhibitor of angiogenesis and raise the possibility that attenuating SOD-1 activity may be important in treatment of angiogenesis-dependent pathologies.